With the prosperity of China financial markets, the influence of China stock market is further enhanced. This paper analyses the linkage of China and US stock markets. The data consists weekly price index values for Shanghai Composite Index and the Nasdaq Index from 1991 to 2017. Results show that in all period US stock market has a single Granger causality with China market. China and US stock market have causal relationship with long-term stability after 2008 financial crisis, but there is one-way impact without long-term stability before the crisis. Finally, this paper explores that development of China capital market and economic power contributes to the results.
Introduction
With the opening of China capital market, its importance gradually appears. Since the 21st century, China stock market plays a role of barometer of the national economy. The market gets mature gradually, but it still belongs to the ranks of emerging markets compared to US stock market. Some scholars have found that major stock indexes in the international securities market are showing a similar trend (Jeonandvon Furstenberg, 1990) . And the promotion of economic globalization has led to closer ties between different countries and regions. China and the US are now the world's top two economies, while two countries interact with each other significantly. China and the United States have established long-term friendly relations of cooperation, and bilateral trade continues to increase 1 . They constitute a strong economic complementarities. The linkage relationship between the securities market is no longer limited to the previous geographical location and economic and political similarities, such as Liu Jinquan (2002) In other words, we need to analyze the linkage between China and US securities markets.
Data and methodology

Data selection and processing
This paper chooses the stock index to research because the stock index itself is the forerunner of stock market. It leads the trend of the whole market. Using the average change method to describe the stock market dynamics is effective for the measurement of stock market volatility in all countries, as well as the mutual influence among stock markets.
Shanghai Stock Index (SSI) is the representative of China stock market and NASDAQ index represents US stock market. The data is consist of Stock index closing prices weekly from January 2, 1991 to July 6, 2017. We use weekly prices to minimize effects of cross-country differences in weekend market closures 3 . Because China and US stock market trading day is slightly different, this paper deletes some transaction data that two markets do not overlap.
Finally we got data about 1269. In this paper, we use the residual variance to calculate the fluctuation of the two different stock markets, and then make the Granger causality test and co-integration test to find out the relationship between two markets. The weekly data for the Nasdaq index came from the FRED, and the weekly closing price of Shanghai Composite Index came from "Eastern Fortis" software with some data processing.
Since the absolute value of the stock index is too large, it is not convenient to deal with data.
Therefore, this paper makes a logarithmic processing of the index data. The logarithmic function is a monotonically increasing function in its domain. After taking the logarithm, the relative size does not changed, and it has many advantages: it can reduce the absolute value of the data so that the calculation is more convenient; it shows high sensitivity about slight difference. This method of data processing is the most common in financial data study.
Methodology
The Granger causality test is a method proposed by Granger (1969) Estimate the time trend of the index and we can write:
t e 1 and t e 2 represent the deviation from its linear trend of M 1t and M 2t .
The volatility of US and China stock index are expressed as In this paper, the variance is used to measure the fluctuation of the market, and the correlation coefficient is used to measure mutual effect of fluctuation in two countries.
Results and discussion
stock market volatility
The volatility of the stock market affects the investment intention of the investors and then influences stock trend indirectly. It is the uncertainty of the stock market risk. In this paper, the variance of linear regression residual is used to measure the change. Table 1 shows the results of the stock index volatility. Var（e1t） > Var（e2t）,it indicates that the overall volatility of US market is larger than China stock market. The uncertainty gives more chance to invest and it may due to the weak development of china stock market.
The correlation coefficient of two series of volatility is 0.1, and the correlation of two markets is 0.66. We can draw a conclusion that two markets do have a certain correlation and the volatility of US market is more obvious.
Unit root test
Unit root test refers to whether there is a unit root in the time sequence. If there is a unit root and it proves that the time series is not smooth, so it cannot carry out other test analysis directly. The presence of a unit root for a single variable sequence may make the time series unsuitable. So before the causality test and co-integration test, we need to make sure there is no false regression in time series. In this paper, the ADF statistic as unit root test is used to measure the smoothness of the data. Table 2 shows that the logarithm sequence of US stock index accepts the original hypothesis.
There is a unit root in original data but after further testing about the differential sequence, it is found that the original hypothesis of the unit root is significantly rejected, indicating that the differential sequence of US stock market is stationary. The logarithmic series of China stock market are stable at a significant level of 5%, and the first difference is also stable. The logarithm and the first difference are both stable, and we will continue the following tests.
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Granger causality test
Granger causality test is to determine whether there is a causal relationship between two variables. Unit root test results shows US stock index logarithm sequence and China stock index logarithm sequence are integrated of order one. It can be seen from Table 4 that all time series data are stable under the first order difference, which conforms to the same order and can be used for Granger causality test. 
Co-integration test
Granger causality test finds the relationship between two variables, but the choice of different lag may also lead to incompatible causal relationship structure, so we have to test long-term relationship. This paper uses the Johansen co-integration test to detect the long-term relationship between US stock index and China stock index. It can be seen from table6 that the original hypothesis is rejected at the significance level of 5%, which means that there is a long-term co-integration relationship between US and China stock index. With the further development of economic strength, China capital market has a certain status, which proves the empirical results of this paper.
In order to test China's changes before and after the financial crisis, co-integration test also divided the data into two stages. We judge China Changes in capital strength. After the reform of China financial market and the process of internationalization of renminbi , China security market has improved, we survived from financial crisis and get strong 5 .
Conclusions
The results of the Granger causality test show that US stock index is the cause of China stock index. Before financial crisis in 2008, US stock index is the cause of China market, but China stock index did not affect US market. The situation changed after crisis, and China market influences US market, the impact of reverse relationship is not significant. It is not surprising that because of stock market globalization and strong economy, so that exchange reserves and foreign trade grow quickly, then the relationship between two countries get closer.
China and US markets have a long-term co-integration relationship. 
